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KKR [KR] riggegd configuration Robinson-Schensted
$Q$ (Littlewod-Richardson ) .
KKR riggegd configuration highest state 1:1 .
[KOTY], [KTT] Appendix $A$ , [KSY] Appendix
$C$ . convention A
[S] . , A
, $q=0$ [KT]
.
$U_{q}(A_{1}^{(1)})$ $l/2$ $B_{l}=\{(x_{1}, x_{2})\in(\mathbb{Z}\geq 0)^{2}|x_{1}+x_{2}=l\}$
[Ka, KMN]. $(x_{1}, x_{2})$ $i$ $x_{i}$ . (
.) $(1, 3)\in B_{4}$ 1222 . $B_{1}$ $(1, 0)$ , $(0,1)$ 1, 2 .
1 2 . $L\in \mathbb{Z}\geq 1$ . $B_{1}^{\otimes L}$
$L$ . $p=b_{1}\otimes\cdots\otimes b_{L}$ , ,
$\#\{i|b_{i}=1\}\geq\#\{i|b_{i}=2\}$ $\mathcal{P}$ .
$\mathcal{P}$ . 1 2
. $P\in \mathcal{P}$ , $T_{l}(p)\in \mathcal{P}$ .
$(l, 0)\otimes p\simeq p^{*}\otimes v_{l}$ , $v_{l}\otimes p\simeq T_{l}(p)\otimes v_{l}$ . (1)
$\simeq$ , $R$ [KMN, NY] $B_{l}\otimes B_{1}arrow B_{1}\otimes B_{l}$
$(x_{1},x_{2})\otimes 1rightarrow\{\begin{array}{ll}1\otimes(l, 0) if (x_{1}, x_{2})=(l,0)2\otimes(x_{1}+1,x_{2}-1) otherwise,\end{array}$
$(x_{1},x_{2})\otimes 2\mapsto\{\begin{array}{ll}2\otimes(0, l) if (x_{1},x_{2})=(0, l)1 @ (x_{1}-1,x_{2}+1) otherwi se\end{array}$
$L$ . (1) $P$ $v_{l}\in B_{l}$ ,
$T_{l}(p)$ . ($p^{*}\in \mathcal{P}$ , $v\iota$
.)
$R(u\otimes b)=b’\otimes u’$ ( $+$ ) $u,$ $b,$ $u’,$ $b’$
. $R(12\otimes 1)=2.\otimes 11$ .
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$p=1121221\in B_{1}^{\otimes 7}$ ( $\otimes$ ) . (1) $v_{2}=(1,1)=12\in B_{2}$
, $T_{2}(p)$
1 1 2 1 2 2 1
122 111 11112211112122212
$T_{2}(1121221)=2112112$ .
$R$ $B_{1}\otimes B_{1}$ $T_{1}(b_{1}\otimes\cdots\otimes b_{L})=b_{L}\otimes b_{1}\otimes\cdots\otimes b_{L-1}$
. $R$ Yang-Baxter $(R\otimes 1)(1\otimes R)(R\otimes 1)=(1\otimes R)(R\otimes 1)(1\otimes R)$
$T_{l}T_{k}=T_{k}T_{t}$ . , $E_{l}(T_{k}(p))=E_{l}(p)$
. $w\in\overline{W}(A_{1}^{(1)})$ $wT_{t}(p)=T_{l}(w(p))$ ,
$E_{l}(w(p))=E_{l}(p)$ ([KTT] Theorem 2.2, Proposition 2.3).
[YYT] $\tau_{\infty}$ , .
([KTT] Proposition 2.5).
$q=1$ $q=0$
$\mathcal{P}$ , $sl_{2}$ highest $\mathcal{P}+$ . , $\mathcal{P}+=\{p\in$
$\mathcal{P}|\tilde{e}_{1}p=0\}$ , $p=b_{1}\otimes\cdots\otimes b_{L}$ , $b_{1}\otimes\cdots\otimes b_{k}$ $k$
. $(q=1)$ [KR]
, $\mathcal{P}+$ rigged configuration Kerov-Kirillov-Reshetikhin(KKR) $\phi$
1 1 . $\phi(p_{+})=(\mu, J)$ . (30)
. rigged configuration . $\mu$ $L/2$
, $confi_{1}ration$ . , $\mu$
$II=\{il <i_{2}<\cdots<i_{g}\}$ , $i\in II$ $m_{i}(\geq 1)$ .
Macdonald
$\mu=$
$(i_{g}^{m_{i_{9}}}$ ... $i_{1}^{m_{l_{1}}})$ (2)
. configuration $\mu$ II $m_{i_{1}},$ $\ldots$ , $m_{t_{g}}$ .
$\mu$ , rigging .
$(\mu, J)$ $J$ . $\mu$ $i$
, rigging $J_{i,1}$ , . . . , $J_{i,m_{i}}$




$\mu$ configuration $\sum_{i\in I}im_{i}$ $L/2$
. KKR $\phi(p_{+})=(\mu, J)$ , $J$
rigging $(J_{i,\alpha})_{i\in 1,1\leq\alpha\leq m}$ : . $(i, \alpha)$
$\mu$
$\overline{II}=\{(i, \alpha)|i\in II, 1\leq\alpha\leq m_{i}\}$ , $\gamma=|II|\sim=m:_{1}+\cdots+m_{i_{9}}$ . (4)
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. $II\sim$ $\gamma$ .
$\tilde{h}_{j}=(\min(i,j))_{(i,\alpha)\in\overline{I}}\in \mathbb{Z}^{\gamma}$ $(j\in II)$ , (5)
$\tilde{J}=(J_{i,\alpha}+\alpha-1)_{(i,\alpha)\in I}\sim\in \mathbb{Z}^{\gamma}$ , (6)





. II $g$ ,
.
$h_{j}=(\min(i,j))_{i\in\#}\in \mathbb{Z}^{g}$ , (8)
$p=(p_{i})_{i\in\#}=Lh_{1}-2\sum_{j\in I}$
$mjhj\in \mathbb{Z}^{g}$ , (9)
$J=$ $(J_{i,1}+ \cdot..+J_{i,m:})_{i\in I}\in \mathbb{Z}^{g}$ , (10)
$F=(F_{i,j})_{i,j\in I},$ $F_{i,j}= \sum_{\beta=1}^{m_{j}}A_{i\alpha,j\beta}=\delta_{ij}p_{i}+2\min(i,j)m_{j}$ , (11)
$M=diag(m_{i})_{i\in I}$ , (12)




$d$ highest $P+\in \mathcal{P}+$ $p=T_{1}^{d}(p_{+})$ . $d$ $P+$
, $\phi(p_{+})$ configuration ([KTT] Lemma
C.3). $P+$ configuration $\mu$ $\mathcal{P}=U_{\mu}\mathcal{P}(\mu)$ . $\mu$
. $\mu$ $E\downarrow$ , .
([KTT] Proposition 3.4)
$E_{l}(p)= \sum_{j\in I}\min(l,j)m_{j}$ (13)
. $\{E_{l}\}$ $II=\{il, . .. , i_{9}\}$ $m_{i_{1}},$ $\ldots$ , $m\iota_{9}$ , $\mu$
(2) . , II , $m_{i}$
$i$ . $\mu$ $\mathcal{P}(\mu)$
.
$\mu$ , ( )
$J(\mu)=(\mathcal{I}_{m_{i_{1}}}\cross\cdots\cross \mathcal{I}_{m_{1_{9}}})/\Gamma$, $\Gamma=A\mathbb{Z}^{\gamma}$ , (14)
. $\mathcal{I}_{n}=(\mathbb{Z}^{n}-\Delta_{n})/\mathfrak{S}_{n}$ $n$ $\Delta_{n}=\{(z_{1}, \ldots, z_{n})\in \mathbb{Z}^{n}|$
$z_{\alpha}=z_{\beta}$ for some $1\leq\alpha\neq\beta\leq n$} $\mathfrak{S}_{n}$ .
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, $n$ ( ) .
$A(7)$ (14) (14) mod $\Gamma$ .
$\mathcal{I}_{m_{i_{1}}}\cross\cdot\cdot\cross \mathcal{I}_{m_{i_{9}}}$ $\mathcal{J}(\mu)$ . $\mathcal{J}(\mu)$ ,
$| \mathcal{J}(\mu)|=(\det F)\prod_{i\in I}\frac{1}{m_{i}}(\begin{array}{l}m_{i}p_{i}+-lm_{i}-1\end{array})=\frac{L}{p_{i_{9}}}\prod_{i\in I}(\begin{array}{l}p_{i}+m_{i}-1m_{|}\end{array})$ (15)
([KN, KTT]). $\mu$ confi ration (15)
. ( $p_{i_{g}}=0$ ,
$\frac{L}{p_{i_{g}}}(^{P:_{g}+m_{i_{9}}-1}m_{i_{9}})$ $\frac{L}{m_{1_{9}}}$ ) (30) $II=\{1,4,9\},$ $(m_{1}, m_{4}, m_{9})=$
$(1,2,1),$ $L=45$ $|\mathcal{J}(\mu)|=3515$ .
$\sum_{\mu}|\mathcal{J}(\mu)|=(\begin{array}{l}LM\end{array})$ $(0\leq M\leq L/2)$
([KN], Theorems 3.5 and 4.9). $\sum_{i\geq 1}im_{t}=M$
$m_{1},$ $m_{2},$ $\ldots$ .
$P\in \mathcal{P}(\mu)$ . $P$ highest $P+$
$p=T_{1}^{d}(p_{+})$ , KKR $\phi(p_{+})=(\mu, J)$
. configuration $\mu$ (2) $II=\{il <i_{2}<\cdots<i_{9}\}$ $m_{i_{1}},$ $\ldots,m_{i_{9}}$
. $J=(J_{i,\alpha})_{(i,\alpha)\in\overline{\#}}$ (5), (6), (7)
$\Phi$ : $\mathcal{P}(\mu)arrow \mathbb{Z}x\mathcal{P}+arrow$ $\mathcal{J}(\mu)$
(16)
$p$ $rightarrow(d,p_{+})\mapsto(\tilde{J}+d\tilde{h}_{1})/\Gamma$
. (6) $+\alpha-1$ rigging $0\leq J_{i,1}\leq$
. . . $\leq J_{i,m_{i}}\leq Pt$ $\tilde{J}+d\tilde{h}_{1}$ $i\in II$
. (16) $\tilde{J}+d\tilde{h}_{1}$ $\mathcal{J}(\mu)$ .
$d,$ $p+$ mod $\Gamma$ , $\Phi$ well-defined
([KTT] ProPosition 3.7).





$\Phi^{-1}\circ T_{l}^{t}\circ\Phi$ . $t$
. $\Phi^{\pm 1}$ $\mathcal{J}(\mu)$
$\tilde{h}_{l}$ . $\mathcal{J}(\mu)$
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([KTT] Theorem 4.6). $=\delta_{l,\infty}$
[YYT] . $l$ $T_{l}^{\mathcal{N}}(p)=p$ ,
$P$ [KTT] (4.26) ,
$P=$ 12112211122211121112211111 $\mathcal{N}^{*}=130$ ([KTT]
Example 4.10). generic 260 .
$\tilde{J}(6)$ ( 1) , $J(10)$
$T_{l}(J)=J+Mh_{l}$ (18)
. $M$ (12) .
$\mu(2)$ . $\mu$ rational characteristic $a\in(\mathbb{Q}/\mathbb{Z})^{g}$
.
$\Theta_{a}(z)=-\min_{n\in Z^{g}}\{{}^{t}(n+a)\Omega(n+a)/2+{}^{t}(n+a)z\}$ $(z\in \mathbb{R}^{g})$ , (19)
$\Omega=MF=(\Omega_{t,j})_{i,j\in I},$ $\Omega_{i,j}=\delta_{ij}p_{i}m_{1}+2\min(i,j)mm_{j}$ . (20)




$\Theta_{a}(\mathbb{Z})$ $\chi(s;\overline{I})$ . $\tilde{I}=(I_{i,\alpha}+\alpha-1)_{(i,\alpha)\in I}\sim\in$
$\mathcal{I}_{m_{i_{1}}}\cross\cdots\cross \mathcal{I}_{m}$: $s=(s_{t})_{i\in I}\in \mathbb{Z}^{g}$
$\chi(s;\tilde{I})=\chi(s’;\tilde{I})$ if $s\equiv s’$ mod $M\mathbb{Z}^{g}$ , (22)
$\chi(s;\tilde{I})=\sum_{i\in I}\frac{1}{m_{i}}\sum_{1\leq\alpha\leq\epsilon_{*}<\beta\leq m_{i}}(I_{i,\beta}-I_{i,\alpha}-\frac{p_{i}}{2})$ (23)
if $0\leq s_{i}<m_{i}$ , $I_{i,1}\leq\cdots\leq I_{i,m}$ : for all $i\in II$ (24)
. , (23) $(\alpha, \beta)$ . $\chi(0;\tilde{I})=0$ .
$I\in \mathbb{Z}^{g}$ $\overline{I}=(I_{i,\alpha}+\alpha-1)_{(i,\alpha)\in\overline{I}}\in \mathcal{I}_{m}:_{1}\cross\cdot..$
$x\mathcal{I}_{ms_{9}}$ } , (8),(9),(12)
.
$\tau_{r}(k)=s\in Z^{g}/MZ^{g}\max\{\Theta_{M^{-1_{S}}}(I+M(rh_{\infty}-kh_{1}-\frac{p}{2}))+\chi(s;\tilde{I})\}$ $(r, k\in \mathbb{Z})$ . (25)
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$\tau_{r}(k)$ , I I .
$P\in \mathcal{P}(\mu)$ (25) . $M,$ $p,$ $h_{j}$
(12), (9), (8) .
I (16) $P\in \mathcal{P}(\mu)$ , I
.
$\Phi(p)=\tilde{I}=:(I:,\alpha+\alpha-1)_{(i,\alpha)\in\overline{I}}\cdot\in \mathcal{J}(\mu)$ , (26)
I: $=(I_{i,1}+\cdots+I_{i,m}:)_{i\in I}\in \mathbb{Z}^{g}/F\mathbb{Z}^{g}$ . (27)
(6) (10) . I $\Gamma=A\mathbb{Z}^{\gamma}$
I $F\mathbb{Z}^{g}$ . $A$ $F$ (11) .
1. $\overline{I}\equiv\tilde{I}’$ mod $\Gamma$ , $\tau_{r}($ $)$ , \mbox{\boldmath $\tau$}r/( ) $\tau_{r}(k)-$
$\tau_{r}’(k)$ $r$ $k$ 1 .
, $\Gamma$ ([KTT] slide $\sigma_{k}$ ) (25) max
, 1 modulo characteristics $M^{-1}s$ $s_{k}arrow\rangle$ $s_{k}+1$
.
, $\tau_{r}(k)$ .
2. $\mu$ , I $p=(1-x_{1}, x_{1})\otimes\cdots\otimes(1-x_{L}, x_{L})\in \mathcal{P}(\mu)$
. ( $x_{k}$ $k$ )
$x_{k}=\tau_{0}(k)-\tau_{0}(k-1)-\tau_{1}$ (k)+\mbox{\boldmath $\tau$}l( $-1$). (28)
1 , $I\equiv\tilde{1}’$ mod $\Gamma$ $x_{k}$ . 2
[KS] section 3 .
1 2 . , (28), (25)
$\tilde{I}-’\tilde{I}+\sum_{l}c_{l}\tilde{h}_{l}$ (29)
$( \prod_{l}T_{l}^{c_{l}})(p)$ . , $\chi(s;\tilde{I})$ , (23)
$I_{i,\alpha}-I_{i,\beta}$ , . , (25)
, I , (18) ,
(29)
$I\mapsto I+M(\sum_{l}c_{l}h_{l})$ (30)
. , $T_{1}^{L}(I)=I+LMh_{1}$ , (21) $T_{1}^{L}(I)=I+\Omega h_{1}$ ,
, (28) . $T_{1}$
$L$ , (28) $k$
$L$ .
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(8) , $l \geq\max II=i_{g}$ $l$ \iota $h_{l}=h_{\infty}$
. (30) $I\mapsto I+Mh_{\infty}$ , (25) $rarrow r+1$
. $r$ .










$p=T_{1}^{29}(p+)$ . KKR $P+$ rigged configuration
. $II=\{1,4,9\},$ $M=diag(m_{1}, m_{4}, m_{9})=diag(1,2,1)$ . , (26) $I_{i,\alpha}$
, $(I_{1,1}, I_{4,1}, I_{4,2}, I_{9,1})=(39,31,35,29)$ . $P(9)$ , I(27), $\Omega(20)$
$p=(\begin{array}{l}p_{1}p_{4}p_{9}\end{array})=(\begin{array}{l}37199\end{array})\prime I=(\begin{array}{l}396629\end{array})$ , $\Omega=(\begin{array}{lll}39 4 24 70 162 l6 27\end{array})$ .
(25)




. . $l\geq 9$ $(p)$
(31) .
(34) $0\leq r\leq 2,0\leq$ $\leq 45$ .
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$(\tau_{0}(0), \tau_{1}(0),$ $\tau_{2}(0))=(15,28,41)$ , $(\tau_{0}(45), \tau_{1}(45),$ $\tau_{2}(45))=$
$(13,8,3)$ . $(p)(32)$
$\tau_{t}(k)$
$\tau_{t+1}$ ( ) .
(25) , , $\forall m_{i}=1$
[KS]. , $\chi(s;\tilde{I})=0$ , $\overline{II}=II,$ $\Omega=F=(\delta_{ij}p_{i}+2\min(i,j))_{i,j\in 1}$
. characteristics $0$ $\Theta(z)=\Theta_{0}(z)$ (28)
$x_{k}=\Theta$ ($I-\frac{p}{2}-$ $h_{1}$ ) $- \Theta(I-\frac{p}{2}-(k-1)h_{1})$
(35)
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